risk. This research suggests that it is advisable to avoid work in flexed postures.
flexed trunk postures were also found to be larger in subjects reporting recurrent back pain 7 episodes. Less than 3% of these subjects had peak compressive forces over the action limit 8 recommended by NIOSH, suggesting factors other than spinal compression may play a role in 9 back pain incidence. It is therefore important to investigate other potential factors that may be 10 influenced by trunk flexion.
11
A number of authors have proposed dynamic stabilization of the low back as a potential 12 factor in low back disorders and low back pain (Bergmark, 1989; Cholewicki & McGill, 1996; 13 Crisco & Panjabi, 1992). In a study of cadaveric spines, Crisco et.al. demonstrated that injury 14 could occur at spinal loads as low as 88N due to buckling of the spine structure and instability 15 (Crisco & Panjabi, 1992) . To prevent these injuries, the spine must be stabilized actively by magnitude of the neuromotor response. Wilson increased torso flexion of sixty degrees (Wilson & Granata, 2003) . This particularly large 13 increase in error warrants further investigation. During torso flexion, the trunk is inclined 14 relative to normal vertical stance and the moment loads on the trunk are increased due to the 15 weight of the head, arms and trunk (HAT) suspended forward relative to the spine. Both the 16 geometric flexion of the lumbar spine and the increased muscular loading may alter position 17 sense. However, no study has yet examined which of these two factors is responsible for the 18 increased errors observed. By understanding the relative contributions of these two factors, the 19 underlying mechanisms for low back position sense may be better understood. In particular, interventions. The objective of the current study was to investigate the reposition sense error of 1 the lumbar spine as a function of the moment load and torso flexion, independently, in order to 2 better understand the influence of each of these factors on reposition sense error. Weights were attached to the chest harness posteriorly with a Kevlar rope via a pulley. The 1 moment from the forceplate and sEMG activity of the erector spinae muscles were monitored via 2 the real-time display. Weights were added until moment from the forceplate dropped to zero and 3 the erector spinae muscle activity (sEMG) diminished to baseline (upright standing) levels. 4 During the remainder of the experiment, the weights determined using this procedure were 5 applied posteriorly during flexion to create a no-moment, flexion condition. The load was 6 applied to produce an extension moment about the torso that balanced the moment that exists due 7 to the weight of the head, arms and trunk (HAT) (Figure 3 ). In the upright standing condition, 8 71% of the weight was applied anteriorly to create a standing condition with a flexion moment.
9
By using 71%, the moment at the lumbar spine would be equivalent that applied at 45 degrees in Lumbar angle range of motion was also assessed before proceeding with the experiment. 12 In both upright standing and 45 degree of trunk flexion, subjects were asked to rotate their Once the moment loads were determined and target curvatures were selected, each 20 participant performed a reposition sense protocol for four conditions. These conditions included 21 all combinations of two torso flexion angles (0 degrees and 45 degrees) and two moment 22 conditions. The order of the conditions was randomized. In each reposition sense test, the target flexion angle and the corresponding target lumbar angle were displayed on the computer screen. 1 For each reposition sense test, the participants carried out eight trials consisting three training 2 trials followed by an alternation of assessment and training trials. In the training trials, both the 3 flexion and curvature were displayed. In the training trials, the participants were instructed to 4 match the target torso flexion and lumbar angle using the feedback from the displays. Once both 5 the targets were reached, the participants were instructed to maintain this posture for five 6 seconds during which the data were collected. The participants were instructed to remember the 7 posture while the data were collected in the training trials. In the assessment trials, only the torso 8 flexion was displayed. There were three assessment trials per condition for each subject. In 9 between each trial the subjects were asked to perform a quick flexion task to avoid holding the 10 position. The reposition sense was then assessed in the assessment trials as the ability to 11 reproduce the target lumbar angle after the lumbar display was removed. The torso flexion and 12 lumbar angle, calculated over the five seconds sampling time of each trial, were averaged to get 13 the mean torso flexion angle and lumbar angle for a given trial. The reposition error was defined 14 as the difference (in degrees) between the mean lumbar angle and the corresponding target 15 curvature. The reposition error was used to assess directional bias in the error (directional 16 reposition sense error, dRSE). The absolute value of the error was used to obtain the magnitude 17 of error (absolute reposition sense error, RSE).
18
The reposition errors for all the four different conditions were compared to study the effect 
Results

5
The absolute reposition sense error (RSE) for training trials was small averaging 1.1±1. The trend of improved reposition sense with load may be a result of golgi tendon organs acting 12 to provide an additional component of feedback or the gamma motor neurons increasing 13 sensitivity of the muscle spindle organs. However, as this result was not statistically significant, 14 further research is warranted. 
